Synthesis and transport of cerebrosides and sulfatides in rat brain during development.
Synthesis and transport of nonhydroxy fatty acid (NFA)- and hydroxy fatty acid (HFA)-containing ceramides, cerebrosides, and sulfatides were studied in vivo in rat brain during development. After an intracerebral injection of [3H]serine, incorporation into these lipids of microsomal and myelin membranes was analyzed after HPLC. Distribution of amounts and incorporation of radioactivity were also determined in individual molecular species of these lipids. The results showed that HFA-ceramides and long-chain NFA-ceramides have small pool sizes and rapid turnover rates in the microsomal membranes and are preferentially utilized for the synthesis of long-chain (greater than or equal to 20:0) HFA- and NFA-galactocerebrosides of both microsomal and myelin membranes. Glucocerebrosides are not expressed in myelin and their synthesis in microsomal membranes is predominant before the onset of myelination. With development, synthesis and accumulation of HFA-cerebrosides increase over NFA-cerebrosides in both microsomal and myelin membranes. In myelin, incorporation of radioactivity into HFA-cerebrosides is even higher than that expected by transport alone from microsomal membranes and it is possible that part of the HFA-cerebrosides in myelin could be due to de novo synthesis by myelin itself. The amount of NFA- and HFA-sulfatides is about equal, both in myelin and microsomal membranes, and this relative proportion does not change with development. Similar relative rates of incorporation of radioactivity into sulfatides of microsomal and myelin membranes are consistent with the notion that both NFA and HFA sulfatides are synthesized in the microsomal (Golgi) membranes and are transported to myelin.(ABSTRACT TRUNCATED AT 250 WORDS)